We present results of a study of variability of the marginal Am star HD 176843 The amplitude of the radial velocity variations of about 10 km/s is much more than the radial velocity errors and allows us to conclude clear radial velocity variations. Using the radial velocity data and the adopted spectra, the orbital solution of HD 176843 is also obtained with an orbital period of 34.14 days.
Introduction
The classical Am (metallic-lined) stars are those whose spectrum shows relatively strong absorption of metallic lines (Iron or Iron-group elements) and relatively weak Calcium (Ca) and/or Scandium (Sc) lines that appear between A-and early F spectral types [1, 2] . They are organized in subclasses corresponding to the K line, Hydrogen and metallic lines respectively. Thus, Am stars are generally classified into two groups: classical Am stars (Am) and marginal Am stars (Am:). The spectral types of the classical Am stars are determined from the CaII K line, Hydrogen and metal lines corresponding to five and more spectral subclasses (e.g., kA0hA0VmA1). On the other hand, the marginal Am stars show fewer spectral subclasses between the CaII K and metallic lines with milder abundance anomalies unlike the classical ones.
The Am stars are known to be slow rotators [3, 4] which causes abundance anomalies (if v sin i < 120 d −1 ) due to interaction between gravitational settling and radiative levitation in the presence of absent or weak magnetic field. In this case, meridional turbulent motions due to slow rotation allow for He to settle from the partial He II ionization zone gravitationally, and therefore δ Sct type pulsations are not expected to be driven by the κ mechanism in these stars [5, 6, 7, 8] .
The Am stars were historically known as a class of non-pulsating variables [5, 7] . However, pioneering space missions such as MOST [9] , CoRoT [10] and,
Kepler [11] provided that many hybrid type pulsator, which shows more than one frequency regime (e.g., pressure and gravity modes), candidates with very low amplitudes can be detected with high-precision techniques. Moreover, using the data of A stars from Kepler [12] showed that both high and low frequencies could be observed in all stars that lie at the δ Sct instability strip. The recent study presented that around 200 of known 1600 Am stars are found to be pulsating δ Sct and γ Dor stars [13, 14] . Some marginal Am stars are also found at the red edge of the instability strip [13, 14, 15] and WASP provided us with the opportunity to claim the presence of δ Sct pulsations in Am stars which are located to a region close to the cooler edge of the δ Sct instability strip within range 6900K < T eff < 7600K [18, 14] .
[19] also showed that the ∆ index can be used as metallicism (degree of chemical peculiarity) index to separate the marginal Am stars from the classical ones. Accordingly, this value is defined as indicator of the numerical difference in the k and m spectral types. [14] presented that there is a negative correlation between the incidence of pulsations in Am stars and metallicism. What is more, they found that the maximum amplitude of the pulsations is not significantly related to metallicism.
A large number of the Am stars have been found to be members of short period binary systems [20, 21, 17] . This would be a possible explanation for low rotation rates because of rotational braking induced by tidal friction in a close binary system [22, 23, 14] . For those Am stars found in a binary system, with increasing orbital eccentricity but no evidence of such a correlation with orbital period was found [24] . It should also be noted that around 60-70 percent of Am stars are suggested to be spectroscopic binaries by [17] . Yet, the role of binarity is not clear for the Am phenomenon.
The star, HD 176843 ( Kepler ID:KIC 9204718 , A3mF0, V=7 m .51), was first classified as an Am star by [25] and it was recently listed to be a marginal Am star showing δ Sct pulsations within a possible contact binary system [26] .
Our study is structured as follows: we first present the results of a detailed examination of Kepler photometry, including method of data reduction and frequency analyses. Section 4 deals with the spectroscopic observations. Finally, a brief summary and conclusions are reported in the last section.
The Kepler Photometry
Kepler photometry is used to investigate the light variations of HD 176843.
The Kepler 1 space telescope, designed to detect Earth-like planets around the Sun-like stars within the habitable zone [27, 11] 
Light Curve Analyses
In order to perform the analyses, cotrending basis vector (CBV) files were first applied to data for cotrending the simple aperture Photometry (SAP) fluxes and removal of instrumental systematics from the light curve by using kepcotrend task of PyKE package [28] . We converted the raw SAP fluxes to magnitudes by using the formula −2.5 log F . The magnitudes were also cor- 
Frequency Analysis
The frequency extraction of HD 176843 was obtained by using the SigSpeC code [29] . The program computes the spectral significance levels for the discrete Fourier transform (DFT) amplitude spectra of time series with arbitrary time sampling. The default significance threshold in SigSpeC is set at 4.1784 that theoretically corresponds to S/N = 3.5 [29, 30] . The theoretical Rayleigh resolution is 1/T = 0.0007 d −1 . Using LC time series, the software package yielded 5 genuine frequencies, 327 combination terms and harmonics up to 5f 3 . We also confirm that the light variation is dominated by three frequencies f 1 =0.1145, We also analyzed the data covering all LC quarters (Q0-Q17) to test the binary influence on the light variation suggested by [31] . Thus, we pre-whitened all frequencies from the data except 0. (Fig. 3) .
Spectroscopy
Ground-based spectroscopy is used to search for possible changes in radial velocity due to binarity. Spectroscopic observations were carried out with The radial velocity have been measured by using the procedure FXCOR of IRAF. We calculated synthetic spectra of chosen spectral regions by using the code SYNSPEC ( [32] ) and Kurucz atmosphere models ( [33] ) in order to use them as templates for this procedure. The results are shown in Table 2 . We have included two more radial velocity measurements obtained by [36] and [37] in 2011 (for details see the text below).
In order to check our system of radial velocities we have obtained spectra of RV standards. The radial velocity measured by us from one night for the standard HD 173398 were −25.12 ± 0.76 km s −1 while according [34] the value is −25.119 ± 0.0125 km s −1 . For the other star, HD 142639 we have measured 9.8 ± 0.51 km s −1 from three nights. [35] gives the value 9.19 ± 0.21 km s −1 . As it is seen our accuracy of measuring radial velocities is high and the values are very close to the published ones.
The amplitude of the radial velocity variations of about 10 km/s is much more than the radial velocity errors which supports the clear radial velocity conclusion. These results allow us to confirm that the star HD 176843 is a possible binary star which first has been proposed by [26] . Unfortunately, our attempts to connect these variations with the period of 1. d 8268 proposed by [31] as an orbital period did not give the reasonable result.Radial velocity measurements phased on the period of 1.8268 days for HD 176843 are also presented in Figure 5 . The careful check of the spectra for double lines was negative. We could not see any lines which are split (see Fig.4 ). This may lead us to conclude that the star is SB1. Furthermore, we also combined our radial velocity data with the ones obtained by [36] and [37] to derive plausible orbital parameters. Crosscorrelation technique was used to determine the value of rvsini by means of the adopted spectra from [37] . For the analysis, the rvfit code [38] was applied to the radial velocity data (see Table 2 ) and we therefore listed the resulting parameters in Table 3 . According to our calculations, these variations with the period of 34. d 14 would be suggested as a possible orbital period which did give a more reasonable result than previously suggested by [31] .Best theoretical fit to radial velocity values on the period of 34.14 days for HD 176843 are also plotted and presented in Figure 6 .
Conclusions
We present the results of a new study aimed to identify the variability of ) were pre-whitened to test any light variation previously suggested by [31] . Unfortunately, no significant change was derived from the residuals as shown in Figure 3 .
Spectroscopic observations of HD 176843 were obtained in 2016 and 2017 with ESPERO echelle spectrograph on the 2 m RCC telescope of the Bulgarian National Astronomical Observatory Rozhen. Spectroscopic data analysis indicate that the star HD 176843 clearly shows radial velocity variations and this can be interpreted as due to binarity as suggested by [26] . Alas, these changes in radial velocity of HD 176843 could not be attributed to the orbital period of
1.
d 8268 proposed by [31] (Figure 5 ). Also, our second attempt with additional radial velocity values and the adopted spectra [37] would suggest a new orbital period of 34. d 14 for these variations in the star HD 176843 ( Figure 6 ). It should be noted that no split lines were observed in the spectra ( Figure 4 ) and it therefore seems that there is a probability of a SB1 case. Additionally, we tried to derive orbital parameters using our radial velocity measurements and two more measurements published previously by [36] and [37] (corresponding to the first two RV's values in Table 2 ).
